These potential benefits, however, have been limited by poor access to treatment; only 15% of opiate-dependent individuals in need of treatment can be accommodated within existing programs, and waiting lists in many areas extend to months. 9, 10 Strict policies regulating opiate treatment programs have isolated methadone therapy from the medical mainstream, contributing to an addiction treatment system with few resources and tenuous political support. In addition, this isolation has slowed the development of physician expertise in addiction medicine, since physicians have had little incentive to learn about addiction treatmentsÐeven pharmacotherapiesÐthat they cannot provide. Recent policy initiatives have emerged that aim to improve both the access to and quality of opiate addiction treatment by reintegrating opiate addiction treatment into mainstream medicine. A new accreditation system of federal oversight of opiate treatment programs has been put in place that may reduce the regulatory burden within the addiction treatment system and recast it to more closely resemble other medical care systems. In addition, new programs have been approved that enable stabilized methadone patients to be treated in physician offices, and federal legislation has been signed that would allow physicians to treat opiate addiction with new medications outside the current treatment program structure. These innovations have the potential to expand access to needed therapies, increase physician expertise in addiction treatment, and decrease the stigma associated with effective addiction treatments.
In the 1960s, many large U.S. cities experienced a major heroin epidemic, and the associated increase in crime became a powerful political issue. 12 Coincident with this crisis, medical researchers discovered that methadone could effectively stabilize patients addicted to heroin, reducing drug craving, heroin use, and criminal behavior. It was primarily methadone's effect on crime that led the Nixon administration to rapidly expand methadone treatment nationally, from 400 patients in 1968 to 73,000 in 1973. 12 So rapid was this expansion that program quality was inconsistent, and documented cases of methadone diversion from treatment programs and individual physicians to street use led to federal legislation in 1974 strictly regulating the use of methadone for addiction treatment. 13 While the impact of methadone diversion on public health and law enforcement is difficult to specify, 14,15 the reduction of diversion was and remains a cornerstone of the rationale for strict regulation. 13 Federal regulations have required that all methadone for the treatment of addiction be provided through programs licensed and monitored by the Food and Drug Administration (FDA), the Drug Enforcement Administration (DEA), and state methadone authorities. In general practice, physicians may prescribe methadone for the treatment of pain, but not for the treatment of addiction. Methadone for addiction treatment became and remains the only medication with such tight restrictions on physician discretion.
EFFECTIVENESS OF METHADONE MAINTENANCE
Since the 1960s, both placebo-controlled and doseranging clinical trials of methadone combined with counseling have demonstrated its effectiveness in reducing drug use and crime. 16±19 Extensive observational data have provided strong support for the benefits of methadone treatment in reducing mortality, overdose deaths, drug use, criminal behavior, and the spread of infectious diseases, including HIV. 9 Higher doses of methadone and a longer duration of treatment have consistently improved outcomes, and methadone retains patients longer than any other treatment modality. 20±23 Randomized trial data support the superiority of maintenance treatment with methadone compared to slow detoxification. 24 Over 80% of patients who leave methadone treatment return to compulsive daily heroin use within 1 year. 20, 25 These clinical studies support the re-conceptualization of opiate addiction as a neurobiologic disease treatable with medications and counseling. 26 Extensive laboratory research has documented the disruption of neurobiology that occurs after repeated administration of shortacting opiates such as heroin. These neurochemical alterations persist even years after cessation of use, and are normalized during maintenance therapy with methadone. 27 Methadone has been criticized primarily on philosophical grounds as substituting one addiction for another.
This critique fails to distinguish physiologic dependence, characterized by physical withdrawal if a medication is stopped, from addiction, which implies an all-consuming relationship with a substance. When judged on the basis of complete abstinence from all drug use, methadone is clearly not a cure. However, by any measure of effectiveness applied to other medical interventions, methadone works well in reducing the medical and social harms caused by drug use. 28 
IMPETUS FOR POLICY CHANGE
Despite the effectiveness of opioid maintenance therapy, its separation from mainstream medicine and its restrictive regulatory structure have limited access to treatment and compromised the quality of care. These problems have created an impetus toward system change, supporting the reintegration of opiate addiction treatment into mainstream medical systems and a reduction of the regulatory burden.
The isolation of opiate addiction treatment from mainstream medicine has increased the vulnerability of new programs to local political opposition, hindering the expansion of treatment capacity. Eight states currently have no methadone maintenance programs. In those that do, waiting lists often force programs to make treatment decisions in a setting of scarce resources. Patients who decrease but do not eliminate all drug use are at risk of being discharged from treatment as nonresponders, even if they, and society, benefit greatly from continued treatment.
Separation from the medical mainstream is also associated with few ancillary services and poor funding in comparison with other medical therapies. Limited medical oversight of current treatment programs may contribute to the frequent use of less-than-optimal methadone dosages. 29, 30 Methadone treatment has been the most highly regulated form of medical therapy, with substantial federal, state, and local constraints on clinical practice. 31 Regulation of clinical issues, such as frequency of take-home dosages, urine drug testing, and in some instances even limitations on dose have decreased the flexibility of programs to craft individual treatment plans. During initial treatment, patients must pick up their methadone daily, making treatment inconvenient and adding significant barriers to treatment entry. Current regulations, focused on making methadone maintenance safe and curtailing diversion, are poorly designed to address the needs of patients who are successful in eliminating illicit drug use through treatment with methadone and counseling. Until recent changes, FDA rules required even highly successful patients to undergo treatment for 3 years before being permitted to take home enough methadone to last 6 days. Frequent clinic visits hinder such patients' full reintegration into society by restricting their ability to travel and imposing continued contact with less-stable patients. Such restrictions may also deter out-of-treatment patients, who see an unending, inconvenient, and stigmatized regimen.
INTERNATIONAL MODELS
Unlike the Unites States, many other countries do not rely solely on a specialized structure for opiate addiction treatment. Methadone maintenance treatment has been provided through generalist physicians in office-based practice in many European countries, 32±37 Australia, 38, 39 Canada, 40 and Thailand, 41 often as an effort to expand opiate addiction treatment capacity in response to the HIV epidemic. The experience of other countries can inform policy changes in the United States, especially regarding the role of physicians in opiate addiction treatment.
International models vary widely. Some countries or regions rely almost exclusively on generalist physicians and community pharmacies, and others utilize mixed models where new or more complicated patients are treated in specialized clinics and moved to general practice once stabilized. A``shared care'' approach has also been developed, in which patients concurrently receive prescriptions for methadone from general practitioners and psychosocial addiction services from drug treatment centers.
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These less restrictive international models have resulted in substantial increases in treatment capacity and physician involvement in addiction treatment. For instance, treatment capacity in Australia grew from 2,000 to 15,000 between 1985 and 1995, with much of the expansion due to generalist physician involvement. 45, 46 In
Edinburgh, Scotland nearly 60% of all general practitioners provide some methadone maintenance services, and 60% to 80% of injection drug users are enrolled in methadone maintenance treatment, compared with 15% in the United States. 47 However, the general lack of expertise in addiction issues among generalists has raised safety concerns. Deaths have been reported among methadone patients newly entering treatment and given high doses without careful dose titration, 48 and concerns regarding methadone diversion in the office-based practices of loosely monitored physicians argue for enhanced education of generalist practitioners. 49, 50 These safety concerns are being addressed in Ontario, Canada, where medical record audits for patients prescribed methadone by general practitioners are used for both clinical oversight and ongoing physician education (D. Gourlay, MD, written communication, November 2001). The use of daily methadone dispensing through community pharmacies in Scotland helps assure patient and public safety while expanding access. 47 These international experiences suggest that increased physician involvement in less restrictive opiate addiction treatment structures can support expanded treatment capacity while addressing important safety concerns. International models have been cited in calls to reduce the regulatory burden of the U.S. system and to allow more physician involvement. 9, 13 While policy change in the United States has thus far been incremental, recent initiatives include changes in federal oversight of opiate treatment programs, the approval of programs allowing physicians to treat stabilized methadone maintenance patients, and legislation that could facilitate physician treatment of opiate addiction with new medications.
CHANGES IN FEDERAL OVERSIGHT: FROM REGULATION TO ACCREDITATION
In January 2001, the Department of Health and Human Services published its final regulation that transfers the federal authority over opiate treatment programs from the FDA to the Center for Substance Abuse Treatment (CSAT) within the Substance Abuse and Mental Health Administration. The new structure replaces the regulatory system with an accreditation model that parallels federal oversight of other medical care facilities, such as hospitals. 51 The move to accreditation emphasizes the status of opioid maintenance as an effective medical therapy and provides a more flexible mechanism for improving the quality of opiate addiction treatment. The change to an accreditation model is accompanied by enhanced clinical flexibility. For instance, the federal regulatory limitations of take-home methadone doses are relaxed, and up to 1 month of take-home doses are permitted after 2 years in successful treatment. Also rescinded was the prohibition of take-home doses of levomethadyl acetate, a longer-acting opiate agonist with efficacy comparable to that of methadone, 52, 53 although recent cardiac safety concerns may continue to limit the use of this medication. Increased clinical flexibility will require evaluation of opiate treatment programs on the basis of clinical outcomes rather than process compliance. An accreditation system has the potential to foster more-rapid implementation of new research results in routine clinical practice. Instead of requiring cumbersome regulatory or legislative action prior to implementation of new clinical strategies, accreditation standards can be routinely updated. Improved medical oversight of treatment may also be encouraged through such standards. While accreditation has potential benefits, it could prove costly if accreditation standards are overly burdensome.
EXPANDING THE PHYSICIAN ROLE: MEDICAL MAINTENANCE
A second policy innovation directly incorporates physicians into opiate addiction treatment through a model known as``medical maintenance.'' Medical maintenance reintegrates methadone treatment into medical practice by transferring successful, long-term methadone maintenance patients to a medical setting and allowing them fewer treatment visits and more take-home medication than in traditional methadone programs. The early experimental medical maintenance programs, which began in the mid-1980s, were authorized through the Investigational New Drug (IND) process of the FDA, but were not available to patients outside these research settings.
Medical maintenance programs are designed for clinically stabilized patients, defined as those who have demonstrated their ability to handle take-home doses of methadone responsibly and have abstained from illicit drugs and criminal activity. These patients need fewer of the intensive services provided in traditional methadone treatment programs, and would benefit from improved access to primary care medical services because of their high rates of viral hepatitis, HIV, and tobacco use. For patients, the added responsibility of medical maintenance acknowledges the strides they have made in recovery, and further limits their contact with less stable patients.
Twelve-to fifteen-year outcomes have been reported recently for 2 experimental medical maintenance programs. 54, 55 Both document very high treatment retention rates, few problems with ongoing drug use, no methadone diversion, and protection from HIV exposure. These programs selected patients who had been in treatment for at least 5 years, were employed, and had refrained from drug use or criminal activity for at least 3 years. Patients were transferred to the medical offices of private physicians, where they were allowed monthly methadone pick-up but received no other required addiction services. These results demonstrate the feasibility of long-term medical maintenance for a select group of stabilized patients. A separate randomized study in Chicago in the early 1980s experimented with a medical maintenance model for patients who had spent less time in treatment. 56 While clinical stability was defined as in previous medical maintenance programs, this study admitted patients who had been in methadone treatment for 1 year and had been stable for just 6 months. Results showed no difference in addiction severity or retention between patients in usual care and those transferred from traditional methadone maintenance to a less intensive drug treatment clinic. Patient acceptance was excellent, costs were reportedly reduced, and there was no evidence of methadone diversion. From a policy perspective, moving stabilized patients out of regular methadone programs can improve access to treatment by freeing up spaces for new patients without necessitating approval of new programs. Medical maintenance may also increase the acceptability of initial methadone treatment for out-of-treatment patients by providing a concrete goal associated with excellent progress in recovery. As a result, experts convened by the Institute of Medicine (1995) 13 and the National Institutes of Health (1997) 9 have advocated medical maintenance as one vehicle to enhance access to methadone treatment.
RECENT POLICY PROGRESS FOR MEDICAL MAINTENANCE
Despite the success of experimental programs, the authorization of medical maintenance under the IND process was intended for the pursuit of new research.
Those wishing to apply the medical maintenance research results to regular methadone programs have faced regulatory obstacles to widespread implementation. As a response, a new generation of medical maintenance programs has been developed that seeks regulatory approval through exemptions from current regulations that are available to any program rather than through specialized research waivers. These programs are models that can be widely replicated and are intended to improve access to methadone treatment.
In 1997, the Connecticut State legislature passed a bill authorizing a feasibility study of medical maintenance. The resulting pilot project randomized patients with 1 year of clinical stability and no evidence of illicit drug use to receive methadone either from their treatment program or from a physician's office. Patients visited the physicians monthly, and registered nurses dispensed the methadone from physician offices on a weekly basis. To allow stabilized patients with less than 3 years in treatment to receive a 6-day supply of take-home methadone, the FDA approved a program-wide exemption, the first such exemption for office-based methadone maintenance. Results of this 6-month program documented high patient satisfaction and no differences in addiction outcomes between usual methadone treatment and the office-based treatment model. 57 A more recent initiative in Seattle, Washington, the Methadone Maintenance in Primary Care Program, aims to integrate methadone maintenance and primary medical care for stabilized methadone patients. Extending the precedent of the Connecticut program, multiple programwide exemptions from FDA regulations were sought and approved in December 1999, including a provision to allow patients stabilized for 1 year to receive up to a 1-month supply of methadone.
The Seattle program is structured and licensed as a satellite of a local methadone program, Evergreen Treatment Services, and physicians are registered on Evergreen's FDA license. Eligible patients visit their physicians monthly for primary medical care and methadone treatment, and may continue counseling at the traditional methadone program if they desire. Methadone orders are filled at the Harborview Medical Center pharmacy, which is registered as a DEA Narcotic Treatment Program. Dispensing visits include an observed dose and clinical assessment by trained pharmacists. Safety protocols have been developed that include routine urine drug testing and unannounced medication call-backs to verify appropriate use, and patients requiring more intensive treatment may immediately return to Evergreen should the need arise. The initial 30-patient pilot program evaluation results are expected later this year.
These recent programs demonstrate that physician office±based models closely tied to traditional methadone programs are now feasible, and that the necessary program exemptions from existing regulations can be obtained. In March 2000, a letter to the field from the leadership of FDA and CSAT indicated that requests for program-wide exemptions for medical maintenance will be considered, with the Connecticut and Seattle programs cited as appropriate models. 58 This federal leadership, and the precedents set by these programs may assist others in their efforts to use medical maintenance to expand and improve methadone treatment.
LIMITATIONS OF MEDICAL MAINTENANCE
Although these initiatives are a step forward, the development and implementation of medical maintenance faces many obstacles and requires a strong collaborative effort involving multiple participants. Support from state methadone authorities has been crucial to the approval of program exemptions for medical maintenance, and the willingness of other states to follow these precedents is not yet known. Opiate treatment programs may resist medical maintenance because of the financial implications of losing stable patients who require few services and who subsidize the treatment of less stable patients with multiple needs. Physicians may balk at the complexities of integrating methadone treatment into medical practice, including the need for extra training and coordination with clinical support.
Unless the patient selection criteria for medical maintenance are significantly widened, these programs have only limited potential for expanding access to methadone treatment. A minority of patients in current methadone treatment meets the requirement of long-term abstinence from illicit or nonprescribed drugs, and patients who are new to methadone treatment are not eligible for current medical maintenance models. Medical maintenance may improve the U.S. treatment system primarily by making traditional programs more attractive to patients who reject the inflexible structure of current methadone programs, but who would consider long-term methadone treatment if medical maintenance were part of the continuum of care.
PHARMACY INVOLVEMENT
The involvement of community pharmacists in methadone dispensing has been an important component of the expansion of methadone treatment in other countries and has a number of advantages. Pharmacies may be able to provide more flexible dispensing hours than physician offices, and are better suited to institute the rigorous record-keeping systems required for methadone accountability. Pharmacists in the Seattle medical maintenance program are involved in the clinical assessment and monitoring of patients, and were trained alongside the physicians. Specific protocols were developed to allow pharmacists to tailor dispensing schedules within the parameters delineated by physicians. Pharmacy dispensing may also play a role in bringing methadone treatment to rural areas, where large treatment programs are not feasible.
In an effort to apply the lessons learned internationally and to improve access to opiate addiction treatment in the United States, pharmacy models are being considered that would incorporate treatment of patients new to methadone maintenance. While regulatory policies have thus far deterred development of this model, a feasibility study of physician-and community pharmacy±based methadone treatment is underway in San Francisco, with a primary goal of initiating new patients directly into physician office settings. 59 In New York, a trial to increase medical involvement in methadone maintenance treatment is ongoing. In this program, primary care physicians are given control of the methadone prescription for patients who continue to receive services from traditional methadone programs. A pharmacy dispensing model is now being developed.
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OFFICE-BASED BUPRENORPHINE
A third major policy initiative in the United States may soon enable physicians to directly admit and treat new patients in office-based practice using a new medication. Buprenorphine is a partial opiate agonist that is currently awaiting final FDA approval. Like methadone, buprenorphine reduces drug craving and blocks the effects of heroin, but as a partial agonist it has less potential for overdose and a less severe withdrawal syndrome. To reduce the risk of abuse, buprenorphine has been formulated with naloxone, an opiate antagonist used to reverse opiate overdose. When given sublingually, the naloxone is not absorbed, but if the combination is injected, all opiate effects are blocked.
Studies of buprenorphine efficacy have shown it to be comparable to or slightly less effective than methadone, 53, 61, 62 although its safety features may make it a more attractive medication for physician office±based opiate addiction treatment. 63 Trials of buprenorphine in the United States have included protocols allowing multiple take-home doses early in treatment so as to model its use in physician office practice rather than through opiate treatment programs. Buprenorphine has been used extensively in France, where general practitioners have prescribed buprenorphine to approximately 55,000 patients since 1996. Observational studies of treatment retention and other addiction outcomes in office-based practice have been positive 64 and comparable to treatment in specialized drug treatment clinics. 65 Under a minimally monitored prescription policy, misuse of buprenorphine (without naloxone) has been documented, 66 though overdose deaths are rare. 67 Federal legislation (The Drug Addiction Treatment Act of 2000) was recently signed into law that would allow buprenorphine to be prescribed outside traditional opiate treatment programs. The legislation limits buprenorphine practice to licensed physicians who demonstrate clinical expertise through completion of 8 hours of specific training, certification in addiction medicine or addiction psychiatry, or participation in a clinical trial of buprenorphine. Physicians must register with the federal Substance Abuse and Mental Health Services Administration, and limit any single office-based practice to 30 patients.
Widespread implementation of office-based buprenorphine treatment will depend on patient and physician acceptability as well as provision of adequate financing for the associated medical, pharmacy, and psychosocial addiction treatment services. The use of buprenorphine for the initial treatment of opiate addiction will require considerable effort to integrate medication prescription with patient monitoring and counseling, services beyond those offered in most generalist practices. Calls for more restrictive regulation of office-based buprenorphine, based on the perception of inappropriate physician prescribing or widespread buprenorphine abuse, could also threaten this treatment modality just as regulatory constraints have limited access to methadone.
PHYSICIAN TRAINING
The separation of opiate addiction treatment from the medical care system has resulted in a lack of education and experience among physicians in methadone treatment and addiction medicine more generally. While physicians regularly treat the medical complications of addiction, physicians lack skills in the screening, assessment, treatment, and referral of patients with substance abuse problems.
68±70 Current curricula within medical school, residency, and continuing education programs for generalist physicians devote little time to addiction medicine topics. Physicians practicing medical maintenance or using buprenorphine will need both basic training and clinical support as patient care issues arise; a mentoring model may be most appropriate as physicians begin these new areas of practice. The American Society of Addiction Medicine and the American Methadone Treatment Association have provided general courses on opiate addiction and methadone treatment. Specific courses have also been developed for generalist physicians entering medical maintenance practice and for those considering buprenorphine. These courses include a review of the epidemiology, neurobiology, natural history, and treatment of opiate dependence, including relapse prevention. In addition, case studies and discussions with patients are featured.
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Participation in appropriate training and medical maintenance or office-based buprenorphine practice may give physicians tools they can apply to their other patients with addiction problems.
CONCLUSION
Restrictive regulations and political opposition have curtailed the physician's role in opiate addiction treatment, creating an isolated and inflexible treatment system and limiting access to effective therapy. Recent policy developments support an emerging consensus that the reintegration of opiate addiction treatment into mainstream medicine can improve access to needed services and increase physician understanding of and experience in treating substance abuse problems. Although this reintegration is challenging, it begins to address the isolation and stigma that have prevented opiate addiction treatment from reaching its full potential.
